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MISCELLANEOUS ANALYSES.
D U N C A N  A D R iA N C E , P . S. T iL S O N , A N D  H . H . H A R R IN G TO N .
T he w ork here presented  is a part Of that w hich accum ulates from tim e  
to  tim e from  analyses m ade for tile general public. M uch Of it lias been 
dOne free Of cost, and mOst Of the rem ainder at a m ere nom inal price, 
som e Of it  Will be Of in terest to  the public, w hile Other parts w ill have a 
local Significance onl}".
M IN E R A L  W A T E R S.
T exas affords a Very large num ber o f these, and o f alm ost ev ery  pos­
sib le v ar ie ty . O nly a part o f them  have been d evelop ed  or im proved , 
and m any are n ot accessible as sum m er or health resorts. B u t the few  
that are have a v e iy  liberal patronage, and esp ecia lly  from  residents o f  
the State. W ooten  W ells, M ineral W ells, M anganic W ells, Lampasas 
Springs, and others, have a reputation  even  b eyon d  the State. B ut 
there are m any other w aters in the State equal or superior in var ie ty  and  
abundance o f m ineral m aterial to  those m entioned  above. Farm ers and  
land ow ners who happen to  control a m ineral w ell or spring w hich is be­
liev ed  to  carry great m edicinal v a lu e , m ust bear in m ind that ju d ic iou s  
ad v ertis in g , com fortable and lu xu riou s su rroundings, are factors in the  
h ea lin g  properties of w aters, as im portant as the character o f the water 
itse lf. I t  is en tire ly  unnecessary to  send a w ater here for chem ical a n a ly ­
sis, unless one exp ects to  exp en d  a Sufficient am ount o f capital and tim e  
on the w ater to in v ite  and ju s tify  a ttendance in at least fu ll proportion  
to  the real va lu e  o f the water. T he loca lity  should  o f course be easily  
accessible by rail to  the public. T he w ater m ay, indeed , be supplied  by  
express to  the various parts o f the State. B u t such a dem and is m ade, 
u su a lly , o n ly  after the reputation  o f the w ater has been otherw ise estab­
lished . A side from this, m any w aters lose a part o f their m edicinal 
va lu e if sh ipped any  distance. A n y  gas held in so lu tion  is either lost in 
part, or en tire ly ; and in iron waters th is con stitu en t undergoes another  
form  and is precip itated .
M ineral w aters can n ot be easily  du p licated  by artificial m eans. I t  is 
an easy m atter to find certain popularly  know n waters bottled  and for 
sale in alm ost any  drug store. B u t their com p ou n d in g  is n ot so sk ill­
fu lly  done as w hen m ade in the earth’s laboratory.
[ 595 ]
It w ould be im possible, as w ell as unnecessary, to  g iv e  in a specific w ay  
the effect on the System o f each in gred ien t o f tlie w aters subm itted  to  
an alysis.
A com m on classification is: ( I )  C arbonated W aters, (2 )  Su lfur W aters, 
(3 )  and Saline W aters. T he first class include those in w hich there is an 
excess o f carbonic acid gas. T he m ineral in gred ien ts are lik e ly  to  includ e  
the carbonate o f lim e, m agnesium , and iron , together w ith  the presence  
of other substances in sm all quantities.
Sulfur waters are easily  d istin gu ished  ny their characteristic odor o f  
su lfureted  h yd rogen ; their ordinary m ineral com position  h a v in g  no in ­
fluence on their com m on nam e.
Saline waters are characterized more especia lly  b y  tlie ch lorides o f  
sod ium , calcium , and m agnesium . I f  the ferrous salts o f iron are present, 
the w ater is u sually  term ed chalybeate. A lk a lin e  W aters are very  com m on  
in T exas. T he a lk a lin ity  is due to  the presence of the carbonate or 
bicarbonate o f sodium ; but this is nearly  a lw ays accom panied w ith  sodium  
ch loride and sodium  su lfate .
T able I g iv e s  analyses o f m ineral w aters o n ly ; w hile fo llo w in g  it , in  
T able II, are statem ents o f several analyses m ade for som e other specific  
purpose.
Mineral Water Analyses— Table 1.
Reported in grains to im perial gallon.
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Total m ineral m a tte r ....................................... 127. 2 530.6 145.4 130 43.3 32 .86 276 107 154 228.4 495 480 149 363 4369
3. 96 . 32 3.04 1 2. 26
Sodium ch lor id e ................................................... 13. 34 188.4 61.98 21.7 6. 77 2.81 18 67.76 77.37 201.2 51.2 183. 6 83 ' 272 3491
12. (58 4.6 21*9
19. 43 7.74 1.12 24. 09 2. 8 2.6
18.32 85.4 41 154.4
313.1 71.22 53.31 3.16 L0. 14 14 399
39 23.38 64 83.4
3.2 4. 63 Trace. 7. 52 12 104. 6 1.39 32 12.7 50.9 5.1
9. 28 . 56 9.98 . 29 12, 6 2.10
1. 50
2.85 6. 10 6. 12 1.3 J 1.53 i. 70 1.24
16 5.74
Water Analyses— Table II.
H ockley,
surface
well.
Sugar
Land,
deep
well.
Lysle,
springs.
Angleton
surface
well.
Brenh’m
deep
well.
Ennis,
artesian.
Lorena,
artesian.
18.04 10.4 156. 8 17 26.4 148 145.4
3
4.16 6.05 18. 1 2.6 .92
4. 51 7 7 .5 96,5 30
6. 50 6.02 49,5 45.99
4. 36 1.68
38.8 *61. 77
4.86 tl.41
5. 30
* Sodium sulfate. t M agnesium  carbonate.
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T lie w ater from M arlin is from  the deepest w ell in the State— about 
3300 feet. It has a tem perature o f 142° F ah renheit— also the w arm est 
natural water in tlie State. I t  is rem arkable for its large q u an tity  o f  
sodium  su lfate  (G laubers sa lts) . B ut the M ilford  springs contain  an 
even  larger am ount Of tlie sodium  su lfa te— larger than found  in any  
other know n w ater. T he artesian w ater from B elton  is marked by a 
large percentage o f tlie sam e ingred ient.
In qu iry  lias been m ade as to the use o f the W axahachie artesian w ater  
for irrigation  and in boilers. It w ould  n ot be su itab le for the latter, but 
could be used for irr igatin g; especia lly  if gypsum  were occasionally  ap­
plied to the soil to  n eu tra lize  effects of sodium  carbonate. In form ation  
was also Wanted as to va lu e  o f the Water from  “  near V e la sco "  for irri­
g a tin g . W hile n ot Well adapted to  that purpose, it  cou ld  be used on  
certain p la n t s . . T lie grasses, a lfa lfa , and sorghum  w ould probably d o  
w ell under its use.
In general, tlie harm ful in gred ien ts in natural waters in ten ded  for, irri­
g a tion , are tlie carbonate and tlie ch loride o f sodium . If one or both o f 
these are present in large q u a n tity , great care should  be taken in use Of 
the Water. T he carbonate can be rem oved u sually  w ith gyp sum  applied  
as a fertilizer. T he ch loride can be rem oved by g ro w in g  special crops to  
extract it, or by flooding the field w ith a large am ount o f w ater, and in  
this w ay w ash ing ou t the salt. In m any parts o f the s ta te , where the  
rainfall is excess ive  in  the w inter and spring, but deficient in th e sum ­
m er, a water carrying  a com p aratively  large am ount Of sodium  ch lorid e  
can be used in the sum m er drouth , since it  is w ashed or leached o u t b y  
the w inter rains.
The water from  R ockw ood is very  rem arkable for its large am ount o f  
sodium  chloride. I t  is at present b ein g  used for the m anufacture o f salt, 
of w hich there are n early  9 ounces in every  .ga llon . Sea w ater contains  
on ly  about I 700 grains o f sa lt to  the ga llon . W hile the waters o f the  
D ead Sea contain  about 6700 grains. T his Water was tested  for brom ine  
and iod ine, but neither was detected .
In the Corsicana w ell o il was first struck at a depth o f 1040 feet. T he  
Well was con tin u ed , and at a depth o f 2400 feet water was foun d  w ith  a  
flow o f 30 0 ,0 0 0  ga llons a d ay , w ith a tem perature of 120° F ahren heit, 
and an in itia l pressure o f about 56 pounds.
The w ater from H ock ley , in T able II , was sen t to  be exam ined  for its  
fitness in m aking a canaigre extract. I t  was tested  carefu lly  for iron, 
but none found . I t  is low  in m ineral m atter, and w ell su ited  for th e  
purpose in tended .
The w ater from L ysle  sp r in gs is used to irrigate about 3000 acres o f  
land, and has been in use about tw en t}r years. T he flow is reported to  
be about 7000 to  8000 cubic fee t per m inute. I t  is w ell adapted to the  
purpose for w hich it is used , excep t that the am ount o f sodium  ch loride  
is -rather large.
T lie w ater from su g a r  Land is used in a sugar refinery, and was tested  
particu larly for ch lorides; since the presence o f these is know n to  h inder  
sugar from crysta liz in g . For this reason potassium  ch loride is n o t used  
as a fertilizer on sugar beets or sugar cane.
The w ater from A n gleton  was exam ined  to  test its va lu e  for ra ilw a y ' 
locom otive  boilers, for w hich it is w ell adapted.
The w ater from Brenham was analyzed  to test its value as a d rin k in g
Water (resu lts Of this nOt g iv en  in tab le), as a w ater for boilers and for  
irrigation . I t  is su itab le for all these purposes.
In general, tlie  purer a water from m ineral m atter, tlie safer it  is for  
p u ttin g  on cu ltiva ted  land. T his ceases to  be true, of course, when o n ly  
certain m ineral con stitu en ts are present. B u t in T exas, at least, there is  
generally  so m uch of the chloride or carbonate o f soda present in spring  
and artesian w ater, as w ell as in som e o f the rivers, that we g lad ly  turn  
to  a pure water even  for irrigation . T his statem en t applies Only to  tlie  
m ineral ingred ients; w hatever n itrogen ou s or organ ic m aterial is p resent 
m ust be considered  as a gain to the Soil.
sOlLs.
A  farm er’s ju d gm en t and experience w ith a so il is perhaps worth m ore 
to tlie chem ist in sum m ing up tlie results o f his an alysis, than tlie chem ­
ist's unaided conclusions w ould  ne to tile farm er. T he appearance o f a  
soil on tlie field , its color, tex tu re , character o f n ative  grow th , w ater- 
h old in g  pow er, all taken togeth er , go  v ery  far tow ard d ec id in g  the char­
acter of a so il, even  nefore a crop is ever grow n upon it , or before it  is 
sunjected  to chem ical analysis. S till, even  a life -lo n g  farm er w ill som e­
tim es be d ece ived  in a soil. A  soil that looks fertile  to  tlie ey e , w itli ap­
parently  a good  tex tu re , w ill som etim es prove a great d isappointm ent in  
practical work. In such eases a chem ical analysis m ay prove beneficial. 
A gain , one m ay have a poor so il— recognized  as such— and the qu ickest 
and m ost econom ical m eans at com m and w anted  to  im prove the soil to  a 
greater or less ex ten t. In such a case, the chem ist and the farm er, a id ­
in g  each other, can be of m utual benefit in the work. L im e, phosphoric  
acid , potash , and hum us or organic m atter are the m ost valuab le con­
stitu en ts of a soil. T he hum us carries the n itrogen , besides grea tly  in ­
creasing the pow er o f a so il to hold w ater, and thus resist drouth . Iron  
o x id e  perhaps ranks n e x t to lim e in im portance in the soil; but v ery  little  
of it  is sufficient. B u t in m any cases a farm er is in clined  to a ttribute the 
cause o f p lant diseases to  a poisonous princip le in the s o i l  when the  
trouble does n ot rea lly  ex is t  there, but is due to a fu n gu s grow th  o f som e  
kind . E x c lu d in g  “  a lk a li s o i l s ”  there is hardly a n y th in g  in a soil in  
sufficient qu an tity  at any tim e to  act as a poison to  p lant life , if  we e x ­
cep t iron in the u n ox id ized  con d ition  and the m etallic  su lfides— a co n d i­
tion  that cou ld  on ty  ex is t  in the subsoil, and that w ould soon disappear on  
exposure to  air.
In table II I , sam ples 1, 2, and 3 from  A lv in , sent by Mr. H. Sam pson, 
were supposed to  con ta in  som e poisonous ingred ien ts that caused the e x ­
trem ities o f fru it trees (pears m ain ly ) to die, and the tree, o f course, to  
stop  grow in g . N o . 1 is surface so il, N o . 2 is taken tw o feet below  th e  
Surface, and N o. 3 from  three fee t below  the Surface.
Soil Analyses— Table III.
M oisture at 212° F .. 
organic and volatile
Silica and sand......
o xid e of ir o n ..........
o xid e of alumina... 
Phosphoric acid....
Calcium oxide........
S u lfu ric  a c id .........
M agnesium  oxide . 
Potassium  oxide ...
Sodium oxide..........
M anganese oxide...
C h lo rin e ....................
Carbonic acid gas . 
N itrogen....................
|*J Undetermined, 
t A s oxides, 
i  A s  sulfurates.
2.2.3 
5, -18 
86,46 
.85 
2. 43 
. 024 
. 958 
.09 
. 464 
.093 
. 175
....09
. 399 
.18
2.91 
5 .02 
71. 28 
1 .94 
4. 03
6.33 
.09 
I .46 
.46 
. 56
9. 91 
62. 49
2. 09
3. <» 
. 15
8. 17 
.28 
2.01 
. 56
6. 74 
Trace.
I*]
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098
751
131
21
5. 82 
86. 72 
.50 
1.45 
. 12 
1. 62 
. 21 
.. .. . . .. .
5] 43 ! 
70.09 |
13.05+
.04 j
.21 
. 0821
4.23
4.46
83.84
. 035 
. 1(55 
.045
. 695 Trace.
. 611 .511
. 03:
.40 
. 069 
.08
1. 34 
. 95 
95. 21
1 .28+ 
. 0195 
. 66 
Trace.
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.291
- o
C3 V . & C3“ Q-j
3. 65 
4.06 
76.84 
3. 13 
5. 95 
.074 
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. 055 
1. 06 
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NOs. 1 and 2 had a very  s lig h t acid reaction , ju st as a fertile  so il shou ld  
have, and N o. 3 was d ec id ed ly  acid . There were no u n ox id ized  salts of 
iron in any  o f the sam ples. T he lim e is n o t ex cess ive  in the top so il, 
rather more in sam ple NO. 2, and grea tly  increased in sam ple NO. 3. T he  
su lfu ric  acid , w hich m igh t be d erived  from  the presence Of su lfides, is 
v ery  low . sod iu m  is present in large am ount, but n o t as tlie carbonate.
A n ex tract from  a letter sent Mr. Sam pson in Septem ber, 1894, is as 
fo llow s: “ T lie lim e increases rap id ly  as you  go  below  the Surface; and  
it  m ay be that it  is this w hich g iv e s  you  tlie trouble. B u t I am in clin ed  
to b elieve  that the d ifficu lty  ex ists  in tlie m echanical or drainage co n d i­
tion  o f you r so il, rather than in its chem ical com position; if  we assum e 
that tlie trouble is really  w ith  tlie so il, and n ot caused by a fu n gu s  
grow th  of som e kind. B ut I lean to  tlie op in ion  that such a grow th  w ill 
be found  on the roots o f tlie trees."
T lie fo llo w in g  is an ex tract from Mr. Sam pson’s letter transm itting  tlie 
so ils. R eferring to tlie trees, lie says: “  Som e turn y e llow  in tlie nursery  
now ; others w ill take root and m ake a grow th o f 6 to  12 inches after  
being  transplanted , and the leaves tlieii turn y e llo w , w hile tlie tw igs turn  
black at tlie ends and continu e to d ie d o w n ."  “ I liave trees that made 
a grow th  o f 7 fee t durin g  tho year 1893, tliat were cu t hack in June, 
1894, and m ade a grow th  of 3 to 5 feet before com m encing  to  ye llo w  
u p ."  In a letter o f A pril 19, Mr. Sam pson says: “ There is no change  
in  the con d ition  of m y  orchard from  w hat it  was last sum m er, excep t, 
perhaps, the trees are y e llo w in g  up earlier ."  * * * “ T lie stem or 
roots never  d ie, it  is o n ly  the new  gro w th ."  Mr. Sam pson now  b elieves  
the cause o f his trouble is “  hard pan."
From  Lam arque are sam ples of B lack and W hite “ A lk a li,"  partial 
analyses o n ly  o f w hich are m ade. T he a lk a lin ity  in botli cases due to  
carbonates o f soda. T his could be m ost easily  reclaim ed by application  
o f gypsum . T he sam ples from  H itchcock w ere sent by R. T . W heeler, 
E sq ., from his pear orchard and straw berry ground.
Sam ples 1 and 2 are resp ective ly  the surface and subsoil o f a typ e lo ­
ca lly  know n as “  black w a x y ;"  w hile N os. 3 and 4 are tlie surface and  
subsoil o f a t}rpe loca lly  know n as “  sand}r loam ."  T hese nam es w ill 
ju s tify  them selves when we g lance at the percentage o f sand and silica in 
the several sam ples, or w hen we n otice  the am ount o f organic and v o la ­
tile  m atter. T he am ount o f c lay  in the “  black w a x y "  is show n by tlie  
con ten t Of alum ina to  be greater than that in tlie sandy loam .
T lie soil from  E l Paso was selected  from a field in ten ded  for the grow th  
of fru it trees.
CLAYS.
The exam ination  o f these was m ade for a com pany that exp ected  to  
ex tra c t the m etal a lum inum  from  clay . C om plete analyses were m ade in  
o n ly  a few  eases; since the alum ina and lim e w ere the tw o principal in ­
gred ien ts w anted , other substances excep t lim e n o t in terfering . A s m uch  
alum in a and as little  lim e as possible was the ob ject desired.
C lay is a hydrated  silicate  o f a lum inum ; it  u su a lly , if  not a lw ays, 
contains besides th is, sm all quantities o f iron , lim e, m agnesia, and tlie 
a lk a lies . B ut the sm aller the am oun t o f these im purities the better tlie  
c la y . T he proportion o f silica  to  the alum ina varies through  very  wide
lim its. T lie purer varieties are p erfectly  w hite , and are then know n usu­
a lly  as k ao lin , tlie finer qualities o f w hich are used in tlie m anufacture 
of fine porcelain ware.
Table o f  C la y  A n a lyses .
L o ca lity .
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37. 08
16. 32 6. 42
21 6.33
12 .09 2. 79
2. 17
3 07
16.93 2.83
19.94 2.94
E lg in .......................................................................................................................... 25. 21 3.12 56. 28
14. 2 1. 54 .93
H au x ite . from  A r k a n s a s ................................................................................... 67.68 N on e . N one. H .38
10 2. 40 73.78
17. 84 7. 12
7 70 2.76
16. 01 5.27
19. 50 6. 50
12. 21 6. 19
7. 06 3. 10
T he F laton ia  c lay  has attracted  considerable a tten tion , and it  was e x ­
pected that an analysis w ou ld  ju s tify  its reputation . B u t such is n o t tlie 
case, sev era l Samples w ere exam ined , and finally  a com plete an alysis  
was m ade, w hich  is here presented:
P e r  cen t.
M o is tu r e ............................................................................................................ .........................  8.50
Silica and sand......................................................................................................................... .72.22
A l u m i n a ............................  ...................................................................................................... .11.16
L im e ................................................................................................................ ...............................0.96
Sodium o x i d e ........................................................................................................................... .0.85
Potassium o x id e ....................................................................................................................... .0.9
Carbonic acid g a s ..................................................................................................................... ..0.75
Iron o x i d e ....................................................................................................................................1.08
T lie a lkalies, lim e and iron are too great to m ake the clay  valuable as 
fire c la y . M ixed  w ith  other m aterial it  m igh t be used for porcelain ware.
MARLs.
T lie term M arl is gen era lly  applied  to calcareous m aterial, w ith  or 
w ith ou t com m inuted Shells ( “ shell}r m a r l" ) ,  that contains besides its 
princip le con stitu en t o f lim e carbonate, som e phosphoric acid  and potash. 
T h ey  are gen era lly  o f little  va lu e  ex cep t for farms in their im m ediate  
v ic in ity . T heir m echanical effect on the so il is usually  m ore im portant 
than their chem ical effect. In T exas th ey  w ou ld  be found  valuable on  
m any o f tlie coast c lays, and tlie sandy uplands in the eastern part o f the  
sta te . L ands in other parts o f the State W ould probably d erive  little  or 
no benefit from their use. In Several cou nties o f E ast T exas, the so-called  
Green san d  Marl is found  in large beds. B ut So far as Samples sent to
th is laboratory in d icate it  is o f in ferior q u a lity , as com pared to  that o f 
N ew  Jersey, s t i l l ,  it  m igh t be used loca lly  to  great ad van tage.
In the table b elow . N o . 1 is a marl from P alestin e , N o . 2 from  P itts ­
burg, and N o. 3 from  Rusk.
N o. 1. N o . 2. N o. 3.
Calcium carbonate.............................................................................. 18.2 Trace .........
Phosphoric acicI..................................................................................  O.3 O.I5 O.58
P otas l i ...................................................................................................... O.6 0.69 I.OO
Sand and s i l ic a ...............................................................................................  . . . .  19. 9O
N os. 2 and 3 are green sand maids.
L IM E ST O N E
From  C line, T exas. Sent on by Mr. W . E. G iesecke, o f tlie L itllo-C ar- 
bon Rubber C om pany, to  see if  it  cou ld  be used as a cem ent; and if n ot, 
w hat w ould  be necessary to  add to it  for tills purpose. T lie ston e as sent 
was in broken nodu les, w hich w ere coated  on ou tside w ith  carbonaceous 
m atter. Som e pieces seem ed to  contain  m uch m ore o f tlie carbonaceous 
m aterial than was found  in  other sam ples. B ut a considerab le q uantity  
was taken for sam pling , and it  is tliou g lit an average q u ality  obtained .
A N A L Y S IS .
P e r  cen t.
v o la t i l e  and organic m atter ...............................................................................................  7.98
Sand and s i l i c a .........................................................................................................................  0.30
Ferric ox ide  of ir o n ................... ........................................................................................... 1.23
Oxide of a lum ina .....................................................................................................................  1.07
Calcium carbonate...................................................................................................................  90.37
T he lim estone had been subjected  to d istilla tion  in order to  separate 
tlie  “  lith o-carn on ."  O n viou sl3r it  is n o t su itab le  for tlie purpose in ­
ten d ed , unless m ixed  w ith  a c lay  to  furnish tlie necessary proportional 
parts o f silica  and alum ina.
IR O N  ORE.
From  C lark sv ille .— One sam ple o f lit t le  va lu e , com pared to  other rich 
and purer ores in the State. C ontains 45 per cen t o f tlie o x id e  o f iron , 
0.054  per cent o f su lfur, and 0 .183  per cen t o f phosphorous.
BAT GUANO, AND BAT GUANO ASH.
C onsiderable q u antities of B at G uano and tlie A sh are to  be found in 
caves in certain loca lities o f W est T exas. W hen free o f earthy m aterial, 
it  is a m ost ex ce llen t fertilizer , con ta in in g  n itrogen , phosphoric acid and  
potash in a solub le and v ery  desirable form . B u t it  should  never  be 
purchased b y  the farm er in  any q u a n tity , w ith ou t h a v in g  tlie v ery  sam ­
ple w hich  he bu}^s subjected  to  a chem ical analysis. I t  is the o n ly  sure 
w ay lie lias to  protect him self. N os. 1 and 3 are sam ples o f gu ano ash; 
N os. 2 and 5, sam ples o f gu ano from  different loca lities. N o. 4 is a m ix ­
ture o f ash and guano.
A N A L Y SIS .
N o. 1. N o . 2.
M oisture ......................................................................................  12.63
Phosphoric acid, to ta l ................................................ 23.85 3.68
Phosphoric acid, s o lu b le .....................................................................
Phosphoric acid citrate, so lub le ......................................................
NO. 3. N o. 4. N o. 5.
14.91 23.39 13.41
16.70 7.22 4.84
0.46 0.14 O.3O
11.23 4.94 3.15
5.00 2.14 1.39
22.73
2.69
0.64 0.96
1.66 1O.O4
Magnesium oxide ..........................................................................
Potassium ox id e.....................................................  0.90 2.03
Total n itro g en ....................................................................  I1.9I
C A C TU S A N D  F R U IT .
Som e years ago  analysis was m ade in tliis laboratory o f the ord inary  
cactus, com m only know n as prickly pear, l t  is som etim es used to  a 
great ex ten t on tile w estern ranches for cattle  feed . Last year analysis  
was m ade Of the fru it Of this cactus. T he sam ples analyzed  were sent 
by Mr. D. F lin t, Of A rcadia , T exas, wllO has tliis to  say  in regard to  the  
sam e: “  T he cactus produces large crops o f fru it, and I have a lw ays be­
liev ed  it to  be of v a lu e . It is a fact that horses, cattle , deer, and hogs 
eat tlie fru it, and deer and hogs do w ell on it ."  F or the sake o f com ­
parison tlie analysis of cactus is g iv en  again . N o. 1 cactus. N o . 2 the 
fru it in fresh state, N o . 3 fru it dried free o f water.
N o. l. N o . 2. NO. 3.
Moisture ...................................................................................... 88.85 80.30 ..........
Dry m atter....................................................................................  11.15 19.70 100.00
Ash (mineral m atter)................................................................  1.94 1.76 8.91
Ether extract (fats and o i l s ) ..................................................  0.39 2.77 14.01
Cellulose (woody fiber)............................................................  1.26 5.28 26.82
Albuminoids (nitrogenous substances)..............................  1.16 2.58 12.73
Nitrogen free extract (starch, sugar, gums, e tc .) ............  6.39 6.97 37.53
N A T U R A L  G A S.
A t m any places in the Brazos bottom  where artesian w ells are sunk , 
gas either issues first or a lon g  w ith  water. T lie gas is som etim es suffi­
c ien t to  burn w ith a strong  steady  flame. A t H earne, T exas, on the farm  
o f Mr. H. R. H earne, gas occurs in sufficient qu an tity  for lig h t and fu el, 
and is being used in the residence o f Mr. H earne for th is purpose. A  
sam ple was sent here for chem ical an alysis and as exam ined  found to have  
tlie fo llo w in g  com position:
P e r  cent.
Carbonic acid g a s ..........................................................................................................  O.21
Carbon m onoxide............................................................................................................  0.75
O x y g e n .............................................................................................................................. O.42
E thylene.............................................................................. .............................................. O.5O
Marsh gas..........................................................................................................................  31.50
H ydrogen..........................................................................................................................  2 3 .3O
N itrogen ............................................................................................................................  40.15
T lie sam ple was sen t in a rubber bag, and it was severa l days before an 
analysis could  be m ade. Its com position  leads to  the b elief that the gas 
diffused through  tlie bag with the atm osphere, lo s in g  marsh gas for n itro ­
gen . If so, it  is reallj' a better gas thai* the analysis w ould  ind icate. 
Mr. Hearne reports m ost satisfactory  results in the practical use o f the  
iras.
CRUDE PETROLEUM.
A t Corsicana, in Sinking an artesian w ell, at a depth Of 1040 feet pe­
troleum  Oil was obtained; this o il was exam ined  and its an alysis show n  
nelow . N o t Satisfied w ith tlie vo lu m e o f o il, and boring prim arily  for 
w ater, the w ell Was con tin u ed , and at a depth o f 2400 feet a fine flow of  
w ater was obtained , an analysis o f w hich w ill be found under tlie head  
Of " W a te r  A n a lyses ,"  th is B u lle tin . Mr. H. G. Joh nston , w ho was tlie  
engineer charged w ith s in k in g  the w ell, reports as fo llow s: “ T lie for­
m ation  in w hich the o il is foun d  is a Sandy shale about 20 fee t th ick , 
located  in the B lue P onderosa M arl." T he “ m aid"  is reported as e x ­
ten d in g  to  a depth o f 500 fee t below  the shale. P etroleum  lias been  
found  in m any places in the s ta te ; n otab ly  at N acodoches and at Brown- 
w ood. B ut at both places the o il is of the heavy  v a r ie ty , su itab le on ly  
for lu b ricatin g  o il. B u t this appears to be a m ost ex ce llen t oil o f the 
ligh ter typ e; fu rn ish in g  the fo llo w in g  separate d istilla tes: O ne-half litre  
(or about One p in t) was subjected  to d istilla tion  and the fo llo w in g  frac­
tion s obtained  at the respective tem peratures expressed in degrees o f the 
centigrad e scale:
B egan to  boil at 80 degrees.
B etw een  80° and 90° g a v e  off 16 .4  per cen t o f its vo lum e.
B etw een  90° and 110° gave  off 7 .8  per cen t o f its vo lu m e.
B etw een  110° and 140° g a v e  off 10 .4  per cent o f its volum e.
B etw een 140° and 170° g a v e  off 9 .2  per cen t o f its vo lu m e.
B etw een 170° and 200° g a v e  off 3 .6  per cen t o f its vo lum e.
B etw een 200° and 280° g a v e  off 16 .0  per cen t o f its vo lu m e.
B etw een 280° and 305° g a v e  off 11 .2  per cen t o f its volum e.
A b o v e  305° g a v e  off 15.8 per cent o f its vo lu m e.
M aking the total v o la tile  m atter about 90 per cen t, lea v in g  a coke resi­
due of about 10 per cen t. R eported in a different w ay for the purpose 
of com parison, results are obtained  as show n in the table below :
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° C. P e r  ct. P e r  ct. P e r  ct.
T e x a s —C o r s ic a n a ............................................................................... .821 80 34.15 40 15.8
P e n n s y lv a n ia ......................................................................................... .818 82 21 38 40. 7
G a lic ia ....................................................................................................... .824 90 20.5 47 20.5
. 859 91 23 38 39
A ls a c e ........................................................................................... ........... .907 135 3 50 47
. 899 170 32 OK
It w ill be seen from  this that the o il com pares very  favorab ly  w ith  
P en n sy lvan ia  o il, w hich  gen era lly  y ie ld s in practice from  60 to 75 per 
cen t o f burn ing o il o f first and second q u a lity .
T he ab ove figures, excep t for the T exas o il, are taken from sa d tler ’S 
In dustria l O rganic C hem istry, page 18.
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